In this paper the semiclassical condition for the quantization of magnetic energy levels of Bloch electrons is extended to one order higher in the magnetic field. The result enables us to make a calculation of the magnetic susceptibility of Bloch electrons which includes both the de Haas-van Alphen effect and the steady susceptibility. While the basic calculation is made for fairly simple closed orbits, the results have been extended to include spin splitting, self-intersecting orbits, and open orbits, but omitting consideration of banding of magnetic levels and magnetic breakdown. Possible new oscillations due to self-intersecting orbits are discussed. D ERIVATIONS of the magnetic susceptibility of Bloch electrons have either concentrated on the de Haas-van Alphen effect,l or the steady susceptib i l i t~.~-~ In this paper we give a unified derivation of both parts of the susceptibility based on a semiclassical treatment of the levels which is valid when banding of Landau levels5 and magnetic breakdown6 are not important.
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I n Part I we discuss the magnetic levels. The primary result (Sec. 1) is a generalization of Onsager's7 quantization condition for closed magnetic orbits. This generalization amounts to replacing the constant of integration 7 [see Eq. (I)] by a function of energy, and evaluating it to first order in the magnetic field. An equation-of-motion approach is used to obtain the result. I n the remainder of part I the result is extended in several ways. I n Secs. 2 and 3 we include higher order terms in the effective Hamiltonian obtained in R, and in particular extend the method to cover spin splitting. I n Sec. 4 the problem of self-intersecting orbits is discussed, and in Sec. 5 the results are extended to the case of open orbits.
Part I1 is concerned with the magnetic susceptibility. The main result (Sec. 6) is a calculation of the total magnetic susceptibility for closed electron orbits by a method quite similar to that of Lifshitz and Kosevichl but which, because of the additional terms in y, gives the correct steady susceptibility. The problem of the variation of the period with the magnetic field is considered in Sec. 7. The extension of the results to more complicated orbits is made in Sec. 8, and the possibility of new oscillations due to self-intersecting orbits is discussed.
Part I : MAGNETIC ENERGY LEVELS OF BLOCH ELECTRONS 1. Basic Derivation
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section of a constant-energy surface with the surface t Alfred P. Sloan Fellow. 
